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npeo6pa30BaTe^H, oamii nanioc KOTopux co- 
eAHneH c peAbcaMM, a Apyroft nepea BbiK-moqa- 

TeiH c KOHTaKTHOM CeTbK), AOMOAHHTCAbHWH 

npoBOA, noABeuieHHbiH wpe3 M3QAHTopu Ha 

OnOpaX K0HT3KTH0H CCTH, OTCaCblBaiOlUMe TpaHC- 
4>opMaTopbi, OAHH KOHeU nepBHMHOH 06MOTKH 
Ka >KAoro H3 KOTopux Mepe3 KOHAeHCaTOp noA- 

KJIIOMeH K K0HT3KTH0My npOBOAy, a BTOp HMHOH— 

k AonoAHHTeAbHOMy npoBOAy, npHMCM Apyrwe 

KOHUbl TOH H ApyrOH 06MOTOK nOAKAIOMCHbl 

k peAbcy, h nepeMbiMKH, cocAHtifliowHe aoikwi- 

HHTCAbHblH HPOBOAC pUlbCZMH. OTAUHdtOUtaHC* 
TCM, MTO, C UeAbK) IlOBbl IIieHMR HaAeMCHOCTM, 
OHa CHa6)KeH3 6/lOKOM KOMMyT3UHH % HMeiOlUHM 

KOHT3KT CHrHa.ibHoro p«vie KpacHoro orHH CBe- 
To^opa, BKAioMeHHbifl nepe3 AByxnaiiocHHK b 
pa3puB nepeMbiMKH. 
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ItaoGpVTCHIK' OTIKK'ltTCH K 3.1CK TporiiaiY 
>KeHHK> 3.1CKTpori0.inM>KH0rO CUCTcllKI. 

lie.ib H3o6peTcium — nonunion no ikiaok- 

HOCTH CHCTCMbl. 

Ha MepTe)«c npiiBcaena npiumiimia.ibiiaH 

CXeMa CHCT6MU. 5 

CiicTesia 3.icKTpoc»a6>Ke!mH sacktphhc- 

CKHX WeAC3HMX AOpor nOCTOWHMOrO TOK3 

conep>K»T ycTaHOB.icHiibic na THroBbix hoa- 
craHUHHx npeo6pa30BarejiH I, "oahh uojiioc 
KOTopux coeAHHeii c pe^bcaMH 2, a Apyroii t0 

MCpe3 BbJKAK)M3TeAH 3 — C KOHT3KTIIOH CCTbK) 4. 

AonanHHTe^bHbtfi npoBoa 5, noABeujeHHbiM »ic- 
pc3 H30JiRTopbi 6 na onopax 7 koht3kthoh 
ceTH 4, oTcacbiBawuiwe TpanccJ)opMaTopbi 8. 
—Oahm jkohcii nepBHM»iqHjo6MqTKH Ka>KAoro 113 
KOTopux nenea KOHAeHcaTop TTlnbAKAioMCH 15 

K KOHT3 KTHOMy npOBOAy, a BTOpMMIIOM — K AO- 

noAHHTeJibiiOMy npoBOAy 5, npimeM Apynte 

KOHUbl TO H n /ipyron oOmotck nOAK^lOMetlU 
K penbCy 2, M IICpCM blMKH I 0. "* COPAMH HK)1UHC 

AonojiHHTCJibHbiii npoBOA 5 c pc^bcaMH 2. Cut- 
TeMa cna6>KCHa Oaokom 1 1 KOMMyTamiH c koh- 20 

T3KT0M I 1.1, HMCKMUHM KOMT3 KT CHHiaAbllOrO 

pejie KpacHoro onm cBeTO<Jx>pa 12, Bwuoqen- 
hum Mepe3 AByxno.iiociiHK 13 a pa3pwB ncpe- 

MblMKIt 10, . . 

CwcTeMa paGoTacT cvtCAyiouiHM o0pa3OM. 25 

ripH OTCyTCTBHIl 3AeKTponOABHHUIOrO CO- 

CTaBa 14 (3. n. c.) Ha MemnoACTaHUHomioA 
30He b peAefiiibix mna^ax 15 ee CBeTO<t>opoB 12 
b cHTHajibHOM 6-iOKe 16 pejtc weAToro onm 
m pwe 3c.ienoro ornn B036y>KAeHbi n pa3MUKaK> 
iuhmh KomaKTa mm 17 h 18 pcie weAToro orHH 3 0 
pa30MKfiyTbi ticiiii nHTaHHfl^aMiiw 19Kpacnoro 
othh k uenu tiMTamifl KaiynjCK Gjiona 11 kom- 

MyTaUHII.C KOMT3KTOM t 1.1. UpH 3TOM tia BCCX 

CBeTO<})opax I2 3toh mok noAcra huhoh hoh 30hm 
ropHT pa3pemaiouiHH oroiib (mcjiTbiH. 3ejieHbiM) 
h uenH bccx ce ncpeMbmeK 10 pa30MKiiyTU 3a- 35 

MblKaiOlUllMII KOllTaKTaMIl 6\iOKa I 1 KOMMV- 
T3UHH. 

Flo KOHT3KTH0H CCTH 4 30llbl npOTCKaCT TOK 

rapMOHHK, o6yc.noB.iciinun pa3HOCTbio hx ua* 
npn>keHMM ua cmc>kh ux noACTaimunx 3onu. 
Pa3HOCTb iianpjttKCiuifi co3AaeTC« ?a «"mct 40 
pa3HOK Harpy jkh ua 30iiax. cmokhux c pae 

CMaTpMBaC MO ft 3OH0H. Ho AOHO.IH HTC.IMIOMV 

npoBOAy 5 upoTeKacT tok noA achctbhcm paa- 
iioctm iiaiipHmeiniH BTopHMiiux o6motok ot- 
cacflBawiuiix Tpanci|)opMaTopoB 8 cmokhux 
noACTaiiiutH. 3th 06a Tona hmciot pantiyio iuyih- 45 
HMiiy ii naxoAHTCH it npoTHBO(J>a3e. TaKUM 
o6pa3ow oGecneminacTCH KOMncucamiH MCitiaio- 
uicro aiHuniin thtobom ccth. 

npH no arum mi ua MOKiioACTaiiuiioiMiOfi 
3one 3. ii. c. 14 ii uo\\ieAytomcM cro iiepoMcmc- 

HHH TOK rapMOilllK. npOTCKaiOHUUI HO KOHTaKT- 
HOH CCTH 4, MCHHCT BC.1H l IHHV II Hail pa 11.11*1 1 HI*. 
T3K KaK 3HMblKaCTCH M0pC3 3. II. C. 14. I'lMH 
noHBittitiiiiiiai if ;i MC2f\ no.ic T3 HUHOH IH 111 ;iOIK» 
3. n. c. I I riaiuiMacT oahii oe G.iok yiaoTOK 
iiyni. to h niKa^y 15 cBCT(4.i|>a I2,oi pa>K.iaK)' 5S 
mere: mrr fuoK >m;ictok. pc.io :-kimt(»im onm 
h pen 1 ae.iiMioro onm ocIitto'icmij. 1 1 pi* #nm 
patMUKaHtiiiiti' MiiiraKTiti 17 n IS \u\u- aim 
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lor*) ormi :iaMKiiyTu h inuaioT iiaiipH^ciiHO 
ua .kimiiv 19 Kpaciioro oriiH cne™<J)opa 12 h ua 
KaryniKV G.iok«'i I I KOMMyraiin m. Ha 3tom cbc- 
Tocjiopc 12 ropiiT KpaciiuA oroiib h koht3kt 
11.1 G.iona (1 KOMMyTamiH 3aMbiK.aeT uenb 

HCpCMblMKH 10, liaXOAHIUCHCH OKOJIO 3TOrO CBe- 
TO(jK)p3 12. 

ECJ\ H 3. II. C. C I10C3AOM 33HHMaeT AB3 
OvlOKa — yM3CTK3, TO B UIK3()>aX 15 CBeTO(J)OpOB 

12. orpa>KAaiouuix 3rn y^acTKH nyT«, peJie 
>ne^Toro orHH n pe^e 3e/ieHoro othr o6ecTo- 

MCHbl II MepC3 p33MUK3K>lUHe 17 H 18 KOHT3KTbJ 

peJie >KeJiToro onm noA3frrcH Hanpn>KeHHe 
H3 jiaMnw 19 KpacHoro onm o^ohx cBeTO(|>o* 

pOB 12 H Ha K3TV UIKH KOM M yT3 UHOHHblX AByX- 

iiOvIiochhkob 13 nepeMbPieK 10 y 3thx cbcto- 
(JjopoB: B pc3y.ibTaTe 3Toro H3 AByx cbcto<|)0-- 
pax ropHT KpsciibiH oroHb h uenH pacnaio>Ken- 

HblX R03J1C 3THX CBCTO(})OpOB 12 nepeMblMCK 10 

3aMKH>*Tbl. 

Bc.icactbhc 3a MtJKaiiHR . ueneif nepeMbi- 

MCK 10 TOK B AOnOAHHTCJlbHOM npOBOAC 5 MCHH- 
CT BCIHMHlty. H lianpa BJ1CHHC H CH0B3 p3B€H 

no BCJiHMHiie ii npoTHBonaio>KCJi no 4>a3e TOKy 
rapMOHHK KOHTaKTHOH ceTH, mcm o6ecneMHBa- 

CTCH KOMIieHCaHHH npH H3J1HMHH 3. n. C. 14 H3 
MC /KUOACT3 HUHOH HOH 30HC 

B T3KOM COCTOHH HH CHCTCM3 3J1CKTpOCHa6 - 

>KeiiHn HBxoAHTcn b TeteHite BpeMeHH, noKa 
3. n. c. 14 nepcMeuiaeTCH, b npeA&nax oahhx 
h Tex >ne oViokob — yMacTKOB nyTH. 

Ilpn nepexoAC 3. n. c. 14 c OAHoro CAOKa— 
yq3CTK3 H3 ApyroH npbncxoAHT CAeAyiomne 

H3MeHCHHH. B ll!K3(}>y I 6 CBCTO<J)Op3 12,OTp3>K- 

Ai'iioiiiero nepBWH 6aok— yMacroK, cusMa^a 
cpa63TUB3eT pe^e we^Toro othh. 3areM no 
Mepe yAajiemiH 3. n. c. 14 cpa6aTbmaeT pe.ie 
3e.ieHoro orHH. flpn cpa6aTUBa hhh peAe >kca- 

TOrO OfHH CHHMaCTCH nanpjDKeHHH c A3MnbI 19 

KpscHoro onin h oHa noTyxaeT h noAaeTCR Ha* 
npHJKCHne H3 ji3Mtiy 20 >KeATOro oran h OHa 
3arop3eTCJ». flpn cpa6aTbiBa hhh p^.ie 3ejieHoro 
onm c -naMiibi 20 we.iToro othh HanpH>KeHHe 
ciiHNiaeTCS h nocTvnseT hs Aasiny 2! 3eAeHoro 
onm, .lavna 20 noTyxaer, jiaMna 21 aaropdeTCH. 
llucie cpa6atbiBa hhh pe.ie >Ke.iToro orHfl chm- 

M3CTCR H3 llpH)KCHHe C K3TVUIKM 6AOK3 11 KOM- 

mv Tamiii h ero kohtskt 11 1 pa3pbiB3er uenb 

HCpCMblMKH 10, KOTOpaH YCT3HOBJieH3 B03.ie 

itepHorocBeTO(})opa 12. 113 kotopom 3aropaeTC« 

HvtMTNH OrOHb. 

B uiKa<J)y cBCTot})opa, orpa>KAaiouicro bto- 

POH 6-lOK — VM3CTOK H>TH, 113 KOTOpblH Bbie3>Ka- 

eT 3. n. c. 14, oTiiaAaeT pe.ie >KeAToro orH»» 
ii.ih oTiiaaaKvr pe.ie >Ke.iToro orHB 11 pe-ie 3e.ie- 
HorooriiH. B nepBOM c.iy^ae CHHMaeTCfl HanpR- 
MctMiite c JiaMiibi 20 jkcatoix) othh, bo BTOpOM— 
c AaMiiu 21 3C.ienoro ornsi.'Ha .laMny 19 Kpac- 
iioro onm no.aaoTCH iiaiipR>KeHHe t OHa isropa* 
eicH h oAHoiipoMOiiHO cpa6aTbiB3ef 6.iok 11 

KMMMVTaUHH H 33 M NK3CT KOHT3 KTOM 11.1 UCIIb 

iiepeMUMKii 10. pacuonoweiiHOM okoao CBero- 

»jH)pa. 113 KOTOpOM 3arOp3CTCR Kp3CHblH OI*OHb. 

B pe.iy.Tbi are *tm.x iiopck.homchhh h iiciihx 
nrpfMi.i'U K tM*u\*iu % 'iiu»aen*M H.iMeiiCHiie iuvhihii- 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 1 1. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1 .1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 



1158400 



manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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